Volatile elements tend to partition into fluids or melts relative to coexisting minerals. The major volatile elements (e.g., hydrogen and carbon) can have appreciable petrological and
geophysical influence disproportionate to their abundance, while the minor volatile elements (e.g., halogens and noble gases) can act as valuable geochemical tracers. Volatile elements, some of which have multiple valence states, are present in variable forms and are distributed unevenly inside the Earth. In the dynamic interior of the Earth, volatile elements are transported through a variety of physical and chemical processes including subduction, devolatilisation, melting and volcanic eruption.
The storage and transport of volatiles can have marked effects on the phase relations (both subsolidus and at melting), geophysical properties (mechanical strength, seismic velocity, electrical conductivity, etc.) and geochemical behavior (trace element partitioning, isotope fractionation, reaction kinetics, etc.) of the deep Earth. In consequence, volatile elements strongly influence mantle convection and plate tectonics, the formation of the hydrosphere and the atmosphere, and the genesis ofmineral and energy resources. Knowledge about the speciation, distribution, transport and effects of volatile elements provides critical clues for understanding the physicochemical conditions and processes in the Earth's interior and the evolution of the Earth as a habitable planet.
In this special issue of Chemical Geology, we have assembled 12 studies on this important topic using petrological-geochemical, experimental, computational, and theoretical approaches.
These manuscripts could be characterised by their focus on one of the major volatiles on our planet: water (hydrogen), carbon, sulphur and halogens. It is obvious that this special issue only covers some limited aspects of volatile elements in the Earth's interior. Deep volatiles will continue to be a topic of intensive research in Earth sciences in the years to come, as they are intimately coupled with the workings of the Earth's interior throughout its 4.5 Gyr history.
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